Celsius degrees or KelvinsT o obtain Celsius (C) temperature readings use formula: C = (5/9) (F -32).
To obtain Kelvin (K) Pa., 1972, pp. 42-54. seismic reflection equipment and the vibracorer to successfully identify sand resources; the surveys have continued to the present time under an expanded program, the Inner Continental Shelf Sediment and Structure (ICONS) Table. The central mast consists of an aluminum H-beam (several feet longer than the core barrel used) , which acts as a guide and support for the vibrator head and core barrel during the coring process. The H-beam is supported in a vertical position on the seabed by four legs. One of the legs is hinged so that the coring frame can be placed on its side on the deck of the platform for ease of loading the core barrel and removing the core liner after the coring operation. When the core apparatus is hoisted off the deck for deployment at a core site, the articulated leg locks into proper position for placement in the bottom. The actual sampler consists of a pneumatic impacting piston vibrator head fixed on top of a standard 4-lnch steel pipe which is loaded with a clear plastic liner to contain the sediment sample. To aid in core penetration and recovery of the sediment after pullout, a steel cutterhead Is threaded to the end, and a metal core catcher with thin curved "fingers" is attached to reduce loss of muddy sediments.
After the coring frame is resting on the bottom, the vibrator head and barrel are driven through a hole in the baseplate. When coring is complete the barrel is pulled back into the frame along the H-beam before lifting the frame to allow for straight pullouts which minimize the chance of bending the core barrels.
The pneumatic vibrator is powered by a compressor 250 cubic feet (7.08 cubic meters) per minute at 120 pounds per square inch onboard the coring platform; three intake and exhaust hoses provide the connection.
A complete description of the vibratory cores is provided by Tirey (1972) Vibratory core rig with a 20-foot-long barrel used in a geological survey in Lake Erie. An articulated leg is used to allow the rig to be placed on the platform deck for insertion and removal of the core liner. Note recovered cores contained in the crib area in the foreground Coring Performance .
In the nearly 18 years that CERC has been using vibracorers for the ICONS program, more than 1,600 cores have been collected and analyzed. That experience has shown that penetration rates, depths, and sediment recovery can vary greatly depending on what coring equipment is used and, especially, on the physical nature of the sediment being cored. The easiest penetrations and best recoveries are made in soft, cohesive material such as lacustrine or estuarine sediments. Medium and coarse grain-sized sand and gravels also offer little resistance and recoveries are generally 75 to 100 percent; however, there is less success in coring firm and overconsolidated clays, glacial tills, and gravels with little or no sand. Some cores which have recovered shale bedrock and semiconsolidated Coastal Plain sediments are generally less than 0.6 to 0.7 foot (15 to 20 centimeters) in length and their hardness can blunt the edge on the cutterhead. Core Record .
The identity, location, water depth, and other pertinent information for each core should be maintained in a suitable, ruled looseleaf or bound record book aboard the coring vessel. A separate page is used for each core with the cores numbered in sequence from the start of the survey to the end. Entries for each core should include project name, core number, navigation fix location, date and time taken, water depth, vibration time, penetration depth, actual recovery, and a description of the sediment characteristics at the top and bottom of the core as well as any sediment that might be brought up on the core-rig legs.
It is recommended that the logbook either be reproduced or a duplicate log maintained to avoid loss or damage to the original logbook because of the extreme importance of the logged information to future usability of the cores.
2.
Core Handling and Marking .
After the coring apparatus is placed onboard the vessel, the core liner is removed and reference samples from top and bottom are bagged and labeled Core recovery should then be measured and recorded. After the liner is cut into lengths for easier handling and the unfilled ends are removed, the ends are sealed with tightly fitting plastic caps and duct tape. The core is then carefully moved to a storage area to minimize postcoring disturbance.
To avoid errors in identifying cores, it is essential that the core liners be carefully labeled immediately after recovery. Each core label should contain an identifying serial number, with the bottom and top clearly marked, the date the core was taken, and the project area. If the core is sectioned into shorter lengths to facilitate handling and storage, each section should contain the above basic information plus section numbers or letters from the top to the bottom with arrows pointing to the top of each section. In addition to the essential information, the core liner should also have the core serial number and the top or bottom repeated on the end caps both as added security and to provide a means of identification when cores are stacked in core racks.
Several methods of marking cores have been used, including paint, grease pencil, engraving tools, soldering iron, and waterproof felt-tip markers. Paint and grease pencils do not generally provide permanent markings as they deteriorate during later handling and storage; engraving or soldering tools are satisfactory, but their use is time consuming and the marks are not always legible. However, these means are sometimes useful for supplementary markings which will remain if the primary marks are lost. The use of waterproof felt-tip markers is the fastest and most permanent way for primary marking of core liners. However, since all markers are not permanent or indelible, the selected marker should be tested for withstanding wetness and handling.
3.
Core Sampling .
Sediment samples can be removed from a core either by drilling holes in the core container or by splitting the core lengthwise and removing samples from one of the halves. A power drill fitted with a 1.5-to 2-inch hole saw can be used to make holes in the liner. Samples can then be removed with a spoon and the hole closed by replacing the cutout disk and sealing with duct or plastic electrical tape. Since some core liners are opaque and clear plastic liners often become semiopaque due to abrasion and mud coatings, the spacing of the sample holes is generally arbitrary. To assure that samples are representative of the sequence of lithologies in the cores, spacing of about 1 foot (30 centimeters) is recommended.
Splitting the cores along the longitudinal axis is the preferred means of processing the core as it allows direct observation of the vertical sedimentary sequence in the core as well as detailed logging of lithologies, sedimentary structures, bedding, and other important features.
Samples removed from a split-core half that is logged in detail generally need not be as numerous, and St the same time may be more representative than "blind samples" taken through access holes in the liner where no logging is done.
A satisfactory technique of splitting cores for all types of core liners is described by Meisburger, Williams, and Prins (1980)'*, and is summarized in Appendix A. In practice, it is desirable that half of the split core be used for sampling and the other half be preserved as an archive. The archive half should be sealed in plastic sleeving and stored on core racks for future study or sampling.
Careful handling is necessary because much of the strength of the liner is lost after splitting and the container easily twists or breaks if not adequately supported. Core Logging .
The core log consists of a visual description of each sedimentary unit recovered in the core. Cores are generally logged on a form containing a vertical column on which the various sedimentary intervals are plotted with a description of each unit entered opposite the pertinent interval (Fig. 3) split for detailed logging. Log descriptions should include texture, color, organic matter, bedding features, and inclusions such as mollusk shells and rock fragments. If possible, samples of each interval should be dried and examined under a binocular microscope to determine the general composition of constituent particles, and these data should also be entered in the log. Such data are helpful in correlating lithologies between cores and in detecting breaks in the sedimentary sequence.
In addition to the descriptive core log, a carded log on which actual samples of the core intervals are glued in correct sequence is very useful. Such logs show subtle gradations of color and texture that cannot be adequately characterized by written descriptions and provide a convenient means of correlating a large number of cores. A brief description of this procedure is presented in Appendix B.
IV.
SUMMARY
A pneumatic vibratory coring apparatus designed to recover 20-foot cores in cohesionless sediments on the seabed has been described. This basic system, improved to recover cores up to 40 feet long, has been used for nearly 18 years by CERC to conduct geological surveys of most U.S. Inner Continental Shelf areas and Lakes Michigan and Erie in order to assess offshore sand and gravel resources. This experience in using the vibracore as well as handling, sampling, and recording the recovered samples is presented to assist others in carrying out their own programs.
APPENDIX A A DEVICE FOR CUTTING SEDIMENT CORE LINERS (from an unpublished CERC Coastal Engineering Technical
Note, TN-VI-1, Sept. 1979 In order to make a detailed visual log of the core and to selectively sample the sediments it is necessary to split the core lengthwise into halves. An assembly for splitting core liners that has proven very satisfactory at the Coastal Engineering Research Center is described below.
DESCRIPTION OF EQUIPMENT ;
The core liner cutting assembly consists of two main components:
(1) a metal table and trough assembly (Fig. A-1 The router used is a connnercial model equipped with a 5/16-inch-diameter (7.9 millimeters) carbide bit. The only modification necessary to the router is the addition of a metal guide bolted directly to the router baseplate Csee Fig. A-1) .
It is important to use only carbide bits as ordinary steel bits are not adequate for cutting some liners and quickly become dull due to sediment abrasion. Circular saws previously were tried to cut the liners but they did not prove as good as a router, METHODS ; In use the core is placed in the trough and its elevation adjusted by inserting pl3rwood spacers beneath the core so that the top of the liner is slightly below the top level of the trough sides. The router is then set on top of the trough angles and the bit adjusted to cut only the liner and not disturb the core. The guide is set so that the router will ride along one side of the trough, and keeping the bit on the centerline, the router is guided along the trough, making a longitudinal cut through the liner. The core is then rotated 180°and a second cut made. Once the liner is cut the core must be taped or held together when removed from the trough. The core is then moved to the table where a complete splitting of the sediment core is accomplished using a knife or wire. The use of carded samples cannot, of course, eliminate the need for more complete work with the whole sample and for more sophisticated forms of analysis.
It has been found, however, that carded samples are very useful during preliminary analysis and correlation, and in providing the basis for selection of representative samples for more detailed study.
PROCEDURE ; The card stock used for the sample cards is white illustration board readily available from commercial art and drafting supply companies. Almost any size card can be used, depending upon the number of samples per core or boring. A 4-by 8-inch card is satisfactory for the usual number of samples per core.
Subsamples are mounted in stratigraphic order down the left side of the card in the following manner: A small quantity of all-purpose white glue is placed on the card in the appropriate position along the left side and spread over an area approximately 1 inch in diameter and having a thickness of approximately 0.5 millimeter. A small representative quantity of each sample is then placed evenly over the glue area. Upon drying the glue forms a relatively transparent matrix cementing the grains together. Each sample in turn is thus mounted down the left side of the card. After drying, the card should be lightly tapped on edge to remove excess loose material. As samples are mounted, information such as core designation, location, and sample interval can be entered on the right side of the card (see sample card in Fig. B-1) . Small shells, pebbles and possible artifacts, if included in a sample, can also be mounted if the glue layer is made somewhat thicker than for the more normal sand-size material. Occurrence of large shell valves, pebbles, or peats in the core can be noted on the right side of the card at the corresponding sample interval.
Filled core sample cards are stored in boxes constructed of 1/4-inch plywood and 1-inch pine board.
Slots 1/2-inch deep are made on one side of the pine board at 1/2-inch intervals using a cutoff saw. The pine material is used for the sides of the box with the slotted sides facing inward. The cards can then be easily slipped into slots, numbered, and stored according to core number sequence 
